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MIIA3.1950W9B
12 Ne.rch 1970

SUPERSEDING
MIL.T.1950W9A
12 hub? 19s9

MSLITARY SPfXfFffXTfON
.-.

SFADCONDUCTOR DEVICE, TRANSISTOR, PNP, GBfMi14NIUM, HIGH-FREQUENCY

TYPE 2?$12S

I%U specijdion i mardtory for we by all De-
paimenti and Agenciu of lhe Deparhent of Define.

1. SCOPE

1.1 Scope. This specification covers the detd mquircmenb for a PNF, germanium, high.frquency Wnsktor.

12 Phyfiul dimetiolw. see figure 1.

1.3 Maximum K&SC..

E3iEEEd
I/ ~aate ~mIy .417 ~wf .C for TA> 2S”C.

1.4 Rinury electrical dwrutetifia

titib cob fma* hfe rb’cc NF

VCB = .3Vdc VCB = .3Vdc VCE = -3Vdc VCB = -3 Vdc VCB = -3 Vdc

IE=O IE = 0.5 mAdc SC= .0.5 mAdc IE = 0.S mAdc IC = .0.S mAdc

100 Wz< f< 1 MHz (x, figwe 2).— f=5MHz f=4 MHz Rg= 500 c411M

(see fiwre 3). . .

Pf MHZ p~ec db

‘% 1.5 45 5.3 . . . . . .

Max 5 . . . . . . 1000 20

2. AFPLSCABLE OOCUMEN’f3

2.1 The foUowing documents, of the kue in effect on date of invitation for bi& o, request for proposal, form a

pri of the specification to the extent specified herein.

SPECIFICATION

MfLfTARY

hlIL.S.195W - %niwnductor Dericea, General Specification for.

FSC 5961

,/’

-. /
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STANDARDS

MMITARY

MfL.STLt.7W – Test Metk-ds for Semiconductor Dticcs.

(Copied of specifications, standards, drawings, md publications required by suppli.m in connccti.n with
specific procurement functions dr5.ld be obtained from the procuring activity or m directed by the contacting
ofictr. )

3. REQUfRSMENTS

3.1 Generaf. Rquirement.$ shall be in accordance with M3L3-19SW and an specified herein.

32 AbbrAiiom, symbob, and defitiom. l%. abbrcriations, symbcds, and definiti.m uxd herein me defined
in MIL.S-19500, and as folfows:

rb~ . . . . . . . . . . . . . . . . . . . .~UcctOr.~timeco~tant.

3.3 D+I, constmction, and phpk.zl dimensions. Transistors shall be of the design, consbuction, and physicat
dimetions shown 0. fiire 1.

3.4 Performance characteristics. Performance characteristics dwfl be as specified in talk 1. fI,and fIL

3.3 Marking. The following mnrking spcified in MIL.S.19500 may be omitted fmm the body of the
transistor at the option of the manufacturer:

(I) Country of origin.
(b) Manufacturer’s identification.

4: QUALITY ASSURANCE PROWSIONS

4.1 SampUng and inspection. Sampling and

~pecifi~ h=e~.

inspection shall be i“ accordance with MIL.S.19500, and as

4-3 Qualification inspection. Qualification inspection shatf comist of the examinations and tets specified in
tiles 1. ff,and flf.

4.3 Quality .m”fornunce inapectiom QuaMy .mnlornmnce ihspectirm shall consist of group A, B, and C
inspections

4.3.1 Crcwp A inspection. Group A impcction shall cmuist of the exmnimtiom and t~ specified in table L

4.3.2 Group B impection. Group B inspmtio” shall consist of the exarnimtions and t- specified i. table IL

4.3.3 Group C impction. Group C inqectim shall consist of the exmnin.tiom and tests specified in table lo.
h inspection shall be conducted on the initial lot and thereafter every 6 months dun% production.

-?)

4.3.4 Croup 6 and grcmp C fife. ted s.ampfa. %mpks that have been subjected to group B, ?-40.hours Iife.tut,

UUY ~ conti.u~ o. ICSI to 1,000 hours in order to =tisfy group C Iif.+t.sst rq”irements. ‘fhc.w sari+ SIMUbe
predesignated, a“d SW remain wljectcd to the gmmp C 1,000.hour acceptance .wd.atio. after they have -d

* gIOUP B, ~.hOur acceptanc? criteria. The cumulative tOt~ Of fnfiu~ fOund du% 340.hOur tcs md d%
the wbsq.em intuvd “p to 1,000 hours Ad] be computed for 1,OW.ho.r acceptance c,itcria.

!!
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hflL-s.19500/9B

I Dn.fE?i50Ns il
INCHES MILLMETER9 :

LTR ~ Mm ~
MAK s

A .195 .225 4.95 5.12
B .161 .179 4.09 4.55
c .425 .475 10.80 12.0’7
D 1.500 1. 6s6 38.10 42. S2
E . . . .160 --- 4.06 2

.015 .018 . w .46 3,4
: 1.450 1.637 36.83 41.58
H .161 ..179 4.09 4.55
J 120” Nom
K .OIO Nom 1.79 Nom

RED LINE

EMITTER

CTOR

NOTE%
1. Metrtc equivalents (tothene~est .01 mm)=etive nforgenen lidormati ononly

and-e baned upon 1 Inch = 25.4 nun.
2. Flange positionnot controlied~thtn Udsrmge.
3. AU leads electrically isoiaklfrom case.
4. Ali three leads.

FIGURE 1. Physical dimensions of transistor type 2N1 26.
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lamination or tmt

Subgroup 1

{kuaf w,d mechmicnf

examination

Subgm”p 2

lrenkdown VOhlgC,

colfector to base

hnkdown voltage,

cdkctor to bae

3rcakdown voltage.

emitter to base

3reakdown voltage,

etitter to b=

:ollector to bane

cutoff current

Subgroup 3

Ifaxinmm frequency of

odfation

Mktm.base time

mmta”t

mdf.sigmt sh-t.circuit

fonvard-cument

frzmfcr ratio

mall. signnl chort. circuit

fomwd. current

trader ratin

TABLE L Croup A impectio”

ima

2071

3001

3001

3026

3026

3036

3311

..

32o6

33o6

MIL.STD.750
Defnita

ih.t cmd. D;

fc = .15 pAdc

Sk mmd. D;

IC = .3 pAdc

Bias ccmd. D ;

IE= .1S uAdc

Lha cmd. D;

]E = .3 #Adc

BIU cond. D;

VCB = .3 Vdc

VCf3 = .3 Vdc:

IE = 0.3 mAdc

(eee figure 2)

VCB = .3 Vdc;

IE = 0.5 mAdc;

f = 4 MHz (see tigure 3)

VCE = .3 Vdc;

IC = -0.5 mAdc

VCE = .3 Vdc:

lC = .0.5 mAdc;

f = 5 MHz

—

LTP[

10

7

10

Symbol

—

3VCB0

3VCB(J

3V550

3vEEttJ

fCBO

fm=

rb~

hfe

hfc

J
h–
—

10

.3

,10

.3

4s

19

.s

...

-..

—

4

.-

1000

65.7

-.

unit

-.

Vdc

Vdc

Vdc

Vdc

,Adc

MHz

..

I

—



M3sA?-19500/9B

Examination or t6i—

Subgoup 4

Smafl.tigrd opcmcimuit

output admittance

.%ndkignal shori.circuit

input impedance

open circuit output

Capacita”cc

Noise figure

Subgroup 5

tfii.tempemture

Opuatio”:

Couector to b

cutoff current

Examination or test

Subgroup 1

Phyicd dimen90nu

Subgroup 2

Salderahihty

Thcmml shock
(temperature cycling)

ThC17naishock
(gtas strain)

TABLE L Croup A inspection - Continued

tietbod
MIL-STD-750

Detaifa

3216

3201

32S6

3036

—

Mdd

2066

2026

1051

1056

VCB = .3 Vdc;

[E= 05 mAdc

VCB = .3 Vdc:

IE = 0.5 mAdc

VCB = .3 Vdq

lE=O;

100 kHXKl MHz

VCB = .3 Vdc;

IC = .0.5 mAdc;

~= 500 ohms

TA = +55” C

Bias cond. D;

VCB = .3 Vdc

LIT1

10

15

TABLE u. &JUp B k~di,m

MIL-STD.7.SO
DetaiIs

(see figure 1)

Test c.”d. A, except
Step 1, -65° +3,
-O”c

Tat cond. A

5

Symdm

hob

hfi

cob

NF

ICBo

Sylntwl

—

-.

—

.-

_&
Mill
—

50

1.5

-.

—

K
—

4

90

5

20

.15

—

Li
TiK
.

-.

-.

.-

unit

Imho

ohm

p{

db

pAdc

unit

-.
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Exsminltion or ted

subgroup 2.Cent

d (Iak.rate)

kisture miswce

CofJecfor to baw
cutoff current

smRSI.@at short. circuit

forward-mrrcnt
fnnlser ratio

Subgroup 3

3Jmck

Wkati.n, variible

frequency

Caiutant acceleration

End points:

(Same as subgroup 2)

.TABLS D. Croup B impectim

MIL.STD.750

w

071

.021

10s6

3306

2016

2056

2006

,kst cmd. G or H for
he 14 tesfs; tat
end. A, C, D or F
m gob! Icakn .

li.m co”d. D;
~CB = .3 Vdc

~CE= .3 Vdc;
[c= .0.5 mAdc;

f=5MSfz

Nonoptratiq, 500c,
1.0 msec, 5 blows in

each orientation:
Xl, Yl, Y2and Zl

10,000 G;in -ch

orienfntion: Xl, yl,
Y2and Zl

Confinucd

I’m
—

15

*I

k2B0

hfe

—

—

Limitl
—
fin
—

-.

b.5

—

X107

-“

4

—

—

Jnit
—

ntm
dm

,Ad

. .

9,,

“*

6
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Examination n or telt

subgroup 4

mind strength
cad fatigue)

d pointm

d (Icnk.rate)

Subgroup 5

h atmospha
c0rr050n)

,d poinw

Same u wbgroup 2)

subgroup 6

~tempuatwe tife

[nonopernti~

hd pOilltS:

Collector to base

cutoff current

%nlhigml dwfl~ir~it
fonvard-current
tramfer ratio

Subgroup 7

jiad~..shte opcratio n hfl

TAfJLl f3. cm”p B inspection - continued

036

,071

1041

103:

303

330

10!

-
Detnib

ncond. E -

d ccmd. G .r H for

,e leak test% tc.i
*d. A, C, D or F

r 3W I*

,..,gq . +85 c;
me = 340 hours

se 4.3.4)

k cond. D;
i~ = .3 Vdc

VCE = .3 Vdc;
[c= .0.5 mAdc;

r= 5 MHz

FT. 25 mW:

VCB = .10 Vdc:
time = 3411houm

(w 4.3.4)

End points:

(same as subvoup 6)

7

—

‘PD
-
15

15

7

7

mid

.-

,,

ICB(

hfe

—

r
—

ml

...

a

.-

-,

—

nit
—

atm
Clsec

—

@d

. . .
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TABLE ID. GroupC inspection

P,samiMtion 0, ted

Subgroup 1

Iigh.teqcrat.re life

(nonoperating)

hd poims:

(Same w suhgoup 6

of group B)

Subgroup 2

iteadyalate operation life

ixa
—

1031

1026

lIL-STD.750
Detaih

r,q = +B5”C

,Ke 4.3.4)

PT.25mw;
VCB = .10 Vdc

[*C 4.3.4)

lnd P@.!:

(Same as subgroup 6

of group B)

n

.TPD

—

h=lo

A=lo

—

,ymbol

-.

—
>
nil

—

-.

7-.
unit
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‘r3.9K

.OIUF

t-

o-l
mhdc

SK

C ;
.Oly F”

++

l+lpl.+1]+
3 Vdc 3 Vdc

2PF IN34

‘w;;” ~==

a —
FIGURZ 2. f m& test circuit.
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hflL-s-19500/9B

INPUT

T

“SAMPLE “

T~.OIUF &luF
.

.001

7“‘EE

50 n
.

.

1

IONF

J

IOpF

=

8.2
JJt’1 .

-1
_L ,017

T

jiF

1=

.

1.0$

.
Vcc

),
t

PROCS13L!R4L NOT=
1. Connect 4 MHz source to input jack.
2. Connect ‘RF1’M co Smple jack?..
3. Adlust 4 MHz level so that 1. E V 1s read on RFVM.
4. Comect RFVM to Output jack; Pe’Ak fbe emitter tuning capacitor 0. ffxture.
5. Return RFVM to Sample jack.
8. Lnsert transistor inio socket, apply bias, and set 4 MRz Im’el for a 1.59 V reading on RFV?vl.
7. Connect RFVM u Output jack, ~’Cc is read wiih 1 rnV . 10 psec, 3 mv . 30 psec, etc. (tie 1.59 Vln

should be checked regularly during successive test meamremenrs).

I
I

‘RFVM . Bm.tcm lype 91CA or equiv; [high impedance); uruermirrated probe, Boonmn type 91-6C adapter
or equiv, to be used.

*. Adapter BNC UG-491AW or eq.lv, to be used for comectioms to Inpw, SMnple. and Cutwt jacks.

“%
FIGURE 3. rb”Cc test circuit,

10
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S. PBEPARA’1’tON FOR DELSVEHY

5.1 se MIL.~ 19500, section S.

6. NOTF.S:

6.1 Not=. l%e notcaspecified in MSL.S.195W are applicable to this specification.

custodians:

AIMy -EL
Navy - EC
Air Force-11

Skview dititia

ArmY – MU, MI
Naw -
Air k -17,05
DSA - SS

Wer .ciivitiea:
kny-SM
Navy - CC, MC, OS, AS, SH
h Force -13,15,19,70,00

Prepaling acthity:
Navy - SC

Agent:

DSA - SS

(PMjecI s9614163)
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